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(57) Abstract 

A catheter introducer (10) is disclosed having a splittable introducer (50) and an introducer needle (20). The splittable introducer (50) 
includes a pair of wings (51) and a tray (75) with an open top extending from the proximal end of the introducer cannula (60) between the 
wings (51) to lead the distal end of a long, thin and flexible medical device into the open proximal end of the splittable introducer cannula 
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CATHETER INTRODUCER 

Background of the Invention 

This invention relates to a device for introducing a long, thin and flexible 
medical device, such as a catheter, into a patient's vasculature. More particularly, 
5 this invention relates to an improved catheter introducer that facilitates insertion of 
the catheter introducer into a patient's vasculature and that allows easy insertion of a 
catheter through the catheter introducer and into the patient's vasculature. 

Catheter introducers are typically used in conjunction with peripherally 
inserted central catheters (PICC), or other relatively long, thin and flexible medical 

10 devices, to facilitate insertion and placement of the catheter or other medical device 
into the patient's vasculature. Current catheter introducers include a splittable 
cannula and a hub with a pair of wings fixed to the proximal end of the cannula. In 
addition, such a catheter introducer includes an introducer needle that is disposed in 
the splittable cannula with the sharp distal tip of the needle extending distally of the 

1 5 distal end of the splittable cannula and with the needle hub extending proximal of the 
wings and hub on the cannula. As used herein, the term "proximal" refers to a 
location on the device closest to the clinician using the device. Conversely, the term 
"distal" refers to a location on the device farthest from the clinician and closest to the 
patient into whom the device is to be inserted. 

20 When using a typical catheter introducer, the clinician grasps the needle hub 

so the needle bevel is facing away from the patient's skin and proceeds to insert the 
distal portion of the needle and cannula at the desired site in the patient's skin. The 
clinician continues to advance the device until venipuncture has been confirmed. 
This confirmation is usually done visually when the clinician sees blood entering a 

25 flashback chamber formed in the needle hub at the proximal end of the needle. After 
venipuncture has been confirmed, the clinician advances the cannula distally into 
the patient's vein and the needle is withdrawn. With the catheter introducer properly 
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placed, the clinician can then insert the PICC, or other relatively long, thin and 
flexible medical device, into the proximal opening of the cannula and continue to 
advance the catheter through the catheter introducer until the catheter is properly 
placed in the patient's vasculature. Alternatively, the introducer needle can be first 

5 placed into the patient's vasculature without the catheter introducer. A guidewire is 
then inserted through the introducer needle into the patient's vasculature. The 
introducer needle is then removed leaving the guidewire in place to provide a track 
or guide for the catheter introducer, and dilator if used, to follow into the patient's 
vasculature. A catheter is then inserted into the catheter introducer over the 

10 guidewire. This greatly facilitates the placement of a PICC into a patient's 

vasculature. After placement of the PICC, the clinician grasps the wings and pulls 
them apart to split the splittable introducer. In this way, the splittable introducer can 
be removed from the patient over any hub located on the proximal end of the PICC. 
Although currently available catheter introducers generally work in 

1 5 accordance with their intended purpose, they could be improved. For example, 
when the catheter introducer is inserted into the patient, the hub is adjacent to the 
patient's skin and blood flows out of the open proximal end of the splittable cannula. 
This makes it difficult for the clinician to line up the distal end of the catheter with the 
open proximal end of the splittable cannula. This is especially problematic since the 

20 clinician must always approach the open proximal end of the splittable cannula with 
the distal end of the catheter along the longitudinal axis of the splittable cannula and 
since the outer diameter of the catheter is only slightly smaller than the inner 
diameter of the splittable cannula. In addition, the location and configuration of the 
wings on the splittable cannula require a certain minimum insertion angle for the 

25 device that in some cases may be too large. 
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Summary of the Invention 

It is therefore an object of the invention to provide a catheter introducer that 
facilitates aligning the distal end of a catheter or other long, thin and flexible medical 
device with the open proximal end of the cannula. 

5 It is another object of the invention to provide a catheter introducer that allows 

the clinician to approach the open proximal end of the splittable cannula with the 
distal end of a catheter or other long, thin and flexible medical device along a line 
other than coincident with the longitudinal axis of the splittable cannula. 

It is still a further object of this invention to provide a catheter introducer that 

10 allows a clinician to use a low insertion angle during venipuncture 

The catheter introducer of this invention comprises an introducer needle 
having a needle hub and integrated flashback chamber connected to the proximal 
end of the introducer needle and a splittable introducer with a hub and a pair of 
wings connected to the proximal end of the splittable introducer. The introducer 

15 needle has a sharp distal end and is initially disposed in the splittable introducer 
such that the sharp distal end of the introducer needle extends distally of the distal 
end of the splittable introducer. In addition, in this position the needle hub is 
proximal of the proximal end of the wings of the splittable introducer. 

The bevel at the distal end of the introducer needle is a standard B bevel but 

20 a short bevel could also be used. A short bevel minimizes the chances for piercing 
the back of the vein during venipuncture on certain patients such as pediatric and 
neonatal patients. Such a complication can cause discomfort to the patient and 
result in a hematoma in the area of the vein puncture. The introducer needle also 
includes a notch, or a side hole, located in the introducer needle wall along the distal 

25 portion but proximal of the bevel. This notch and its distal location allows blood to 
flow into the annular space between the introducer needle and the splittable 
introducer cannula. In this manner, where the splittable introducer cannula is at 
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least translucent, the clinician can immediately observe flashback upon venipuncture 
rather than having to wait for blood to flow through the entire needle and then into 
the flashback chamber. This is especially important where the patient has a low 
blood pressure and low bloodflow such as in certain oncology and neonatal patients. 
5 Furthermore, the introducer needle is connected to the needle hub at a location that 
is below the center of mass of the needle hub. Thus, the bottom of the introducer 
needle is closely aligned with the bottom of the needle hub. This allows the clinician 
to approach the venipuncture site at a low insertion angle since there is minimal 
interference by the bottom of the needle hub. In addition, this configuration still 

10 provides enough surface area on the needle hub for grasping by the clinician. 

As used herein the terms "above" and "top" refer to a location on the device 
away from the patient's skin where the device rests during use, while the terms 
"below" and "bottom" refer to a location on the device adjacent to the patient's skin 
on which the device rests during use. 

15 The splittable introducer includes a pair of wings connected to the cannula. 

The cannula is formed such that it will easily tear along the longitudinal axis. One 
mechanism for ensuring such tearing is to form the cannula from a longitudinal tear 
material. Alternatively, the cannula could include longitudinally extending 
preferential tear lines formed by scoring or perforating the cannula. Collectively, the 

20 mechanisms used to ensure that the cannula will easily tear along the longitudinal 
axis are called preferential tear lines. Such preferential tear lines are preferably 
about 165° apart. These preferential tear lines facilitate splitting of the cannula. 
Each wing is located along the proximal portion of the cannula between the 
preferential tear lines. Placement of the wings in this location allows the user to 

25 easily split the cannula along the preferential tear lines. Each wing is connected to 
the proximal end of the cannula along a short shaft between the preferential tear 
lines. In this way, the wings and shafts are separated along two grooves extending 
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over the two preferential tear lines. A tray in the form of a half cylinder extends from 
the proximal end of the cannula between the wings and shafts along one of the 
grooves. This tray, which is the only material that connects the two wings together, 
provides a mechanism to lead the distal end of a catheter, guidewire or other long, 
5 thin and flexible medical device into the open proximal end of the cannula. The 
wings are located on the cannula such that the center of mass of the wings is above 
the longitudinal axis of the cannula. As with the introducer needle and needle hub 
configuration, this allows the clinician to use the device with a lower insertion angle 
while at the same time providing enough surface area for the clinician to grasp for 
10 manipulating the splittable introducer cannula. 

Brief Description of the Drawings 

The preferred embodiments are illustrated in the drawings in which like 
reference numerals refer to like elements and in which: 
15 FIG. 1 is a perspective view of the catheter introducer of this invention 

showing the splittable introducer and the introducer needle; 
FIG. 2 is a perspective view of the splittable introducer; 
FIG. 2a is an enlarged view of a portion of the proximal end of the splittable 
introducer showing the tray with an open top; 
20 FIG. 3 is a cross-sectional view of the splittable introducer; 

FIG. 4 is a perspective view of the introducer needle; and 
FIGS. 5-10 are schematic perspective views showing the insertion of a long, 
thin and flexible medical device, i.e. a PICC, through the proximal end of the 
splittable introducer of this invention. 
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Detailed Description of the Invention 

The catheter introducer 10 of this invention includes an introducer needle 20 
and a splittable introducer 50. See FIG. 1. Typically introducer needle 20 is initially 
disposed in splittable introducer 50. See FIG. 5. In this configuration, the sharp 
5 distal tip 21 of introducer needle 20 extends beyond the distal end 41 of the cannula 
60 of splittable introducer 50. In addition, the needle hub 30 of introducer needle 20 
is proximal of the hub 70 of splittable introducer 50. 

Sharp distal tip 21 of introducer needle 20 is formed by grinding a bevel 22 at 
the distal end of introducer needle 21 . Bevel 22 has a standard B bevel 

10 configuration. Alternatively, bevel 22 could be formed having a shorter length than 
that of a standard B bevel. A shorter bevel length facilitates access to the small 
veins of certain patients, such as pediatric and neonatal patients, and minimizes the 
chances that the clinician will pierce the back of the vein during venipuncture 

Introducer needle 20 also includes a notch, or sideport opening, 25 adjacent 

1 5 to sharp distal tip 21 . Notch 25 is in fluid communication with the lumen 26 that 
extends from the distal end to the proximal end of introducer needle 20. Notch 25 
allows blood to flow from inside lumen 26 to the annular space between introducer 
needle 20 and cannula 60 when catheter introducer 10 of this invention is in the 
configuration shown in FIG. 5. Thus when the clinician makes a successful 

20 venipuncture with catheter introducer 10, blood will be immediately visible to the 
clinician in that annular space along the distal portion of catheter introducer 10, as 
long as cannula 60 is at least translucent. Thus the clinician does not have to wait 
for the blood to travel along the entire length of introducer needle 20 into the 
flashback chamber 31, which is preferably integral with needle hub 30, located at the 

25 proximal end of the introducer needle 20. This immediate indication of successful 
venipuncture is especially important when the patient has a low blood pressure or 
low blood flow. 
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Needle hub 30 is connected to the proximal end of introducer needle 20 so 
that the longitudinal axis of introducer needle 20 extends below the center of mass of 
needle hub 30. Offsetting introducer needle 20 and needle hub 30 in this way allows 
the clinician to approach the venipuncture site at a low insertion angle because of 

5 the small distance between the bottom of introducer needle 20 and the bottom of 
needle hub 30. Thus, needle hub 30 does not engage the patient's skin until the 
longitudinal axis of introducer needle 20 is substantially parallel to the patient's skin. 
Preferably, the insertion angle should be less than about 4° at about one inch of 
useable needle length. Such a low insertion angle minimizes the chances that the 

10 clinician will pierce the back of the vein during venipuncture. In addition, since the 
center of mass of needle hub 30 is located above the longitudinal axis of introducer 
needle 20, there is a greater surface area on needle hub 30 above introducer needle 
20 for the clinician to grasp. This facilitates manipulation of introducer needle 20 by 
the clinician. Moreover, the bottom of needle hub 30 should not extend significantly 

15 below the bottom of the wings 71 of splittable introducer 50. This arrangement 
ensures that needle hub 30 is not the limiting factor in the insertion angle. 

Splittable introducer 50 includes a cannula 60 and a hub 70 connected to the 
proximal end of cannula 60. 

Cannula 60 can be formed from any flexible, biocompatible polymer. 

20 However, polyethylene or polytetrafluorethylene is preferably used. These materials 
are translucent and allow blood visualization in the annular space between 
introducer needle 20 and cannula 60. In addition, the material for cannula 60 can be 
loaded with a certain amount of radiopaque material, such as barium sulfate. The 
radiopaque material allows a clinician to see cannula 60 under a fluoroscope. This 

25 is important if cannula 60 were to somehow break off from hub 70 and enter deep 
into the patient's vasculature. The radiopacity of cannula 60 allows the clinician to 
identify its location in the body via a fluoroscope and surgically remove it. Since the 
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radiopaque material renders opaque that portion of cannula 60 loaded with that 
material, cannula 60 is preferably loaded with stripes of the radiopaque material. 
This allows at least a significant portion of cannula 60 to remain translucent along its 
entire length. 

5 Cannula 60 is formed with a pair of longitudinally extending preferential lines 

61 which are about 165° apart. Preferential tear lines 61 effectively separate 
cannula 60 into two pieces. These preferential tear lines 61 allow cannula 60 to be 
easily split into two pieces when the two portions of cannula 60 are pulled apart by 
allowing the cannula to be torn along the preferential tear lines 61 . Preferential tear 

10 lines 61 can be formed by scoring cannula 60 to provide a weakened portion to 
cannula 60. Alternatively, preferential tear lines 61 could be formed by longitudinal 
molecular orientation of the cannula material along the desired tear lines. 

Hub 70 is located at the proximal end of cannula 60 and is formed with a pair 
of wings 71 radially extending from a pair of shafts 72. Between each shaft 72 is a 

15 groove 72a. Each wing 71 and its associated shaft 72 is aligned on a portion of 
cannula 60 between each preferential tear line 61 with one of the preferential tear 
lines 61 located along one groove 72a. This arrangement allows the clinician to pull 
apart wings 71 and split cannula 60 into two portions along preferential tear lines 61. 
Extending between each wing 71 is a tray 75 that extends from the proximal 

20 end of cannula 60. In the preferred embodiment, tray has a generally half-cylindrical 
configuration continuous with a bottom portion of cannula 60. In other words, tray 75 
has a semi-circular cross-section with a radius substantially equal to the radius of 
cannula 60. Importantly, tray 75 has an open top. See FIG. 2a. Although this 
configuration is preferred, any other configuration for tray 75 could also be used. 

25 For example, tray 75 could have a half cone shape, could be flat or could have a flat 
bottom and parallel sides. All that is required is that tray 75 have an open top and a 
bottom surface configuration that leads into the open proximal end of cannula 60. 
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This configuration allows a clinician to automatically align the distal end of a 
catheter, guidewire or other long, thin and flexible medical device with the open 
proximal end of cannula 60 for insertion therein by placing the distal end of the 
medical device onto tray 75. For example, the clinician can lay the distal portion of 
5 the catheter or guidewire along the top groove 72a, see FIG. 6, move the catheter or 
guidewire proximally until the distal end drops on tray 75, and then advance the 
catheter or guidewire through the open proximal end of introducer 60, see FIGS. 7 
and 9. Alternatively, the clinician can drop the distal end of the catheter or guidewire 
straight down onto tray 75. When the distal end of the catheter or guidewire hits tray 
10 75, the clinician can advance the catheter or guidewire into the open proximal end of 
introducer 60. See FIG. 8. 

Wings 71 are connected to cannula 60 such that the longitudinal axis of 
cannula 60 extends below the center of mass of wings 71 . Preferably the 
longitudinal axis of cannula 60 is arranged such that about 66% of the center of 
15 mass of wings 71 extends above the longitudinal axis of cannula 60. In addition, 
preferably the longitudinal axis of cannula 60 should be about 0.014 inches below 
the center of mass of wings 71. As with introducer needle 20 and needle hub 30, 
this arrangement allows the clinician to approach the venipuncture site with a low 
insertion angle but still provides sufficient surface area above cannula 60 for a 
20 clinician to easily manipulate the device. Moreover, the bottom of wings 71 should 
not extend significantly below the bottom of tray 75. This also allows the clinician to 
use a low insertion angle because the bottom of the wings will not be the limiting 
factor in the insertion angle used. Instead tray 75 becomes the limiting factor. 
To use catheter introducer 10, the clinician ensures that it is in the 
25 configuration as shown in FIG. 5 with needle bevel 22 facing up and extending 

distally from the distal end of cannula 60. The clinician approaches the venipuncture 
site at a low insertion angle and proceeds with the venipuncture. Upon confirmation 
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of blood flashback in the annular space between introducer needle 20 and cannula 
60 along the distal portion thereof, the clinician advances cannula 60 further into the 
vein and removes introducer needle 20. The clinician then places the distal portion 
of a catheter, guidewire or other long, thin flexible medical device on top of cannula 
5 60 over tray 75. The distal portion is then moved proximally until it drops on tray 75 
where it is automatically aligned with the open proximal end of cannula 60. 
Alternatively, the clinician can drop the distal end of the catheter, guidewire or other 
long, thin flexible medical device down onto tray 75 where it will be automatically 
aligned with the open proximal end of cannula 60. The long, thin flexible medical 

10 device is then advanced distally into position. At that point, the clinician can 

manipulate wings 71 to split cannula 60 and remove splittable introducer 50 from the 
patient. See FIG. 10. 

Thus it is seen that a catheter introducer is provided that facilitates aligning 
the distal end of a long, thin, flexible medical device with the open proximal end of 

15 the cannula without having to approach the open proximal end along a line 

coincident with the longitudinal axis of the cannula and that allows the clinician to 
use a low insertion angle with the catheter introducer. 
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We claim: 

1 . A catheter introducer, comprising: 

an introducer cannula having a proximal portion, an open proximal end, an 
open distal end, a longitudinal axis and a radius; 
5 a pair of wings having a center of mass connected along the proximal portion 

of the introducer cannula; and 

a tray, with an open top, extending from the open proximal end of the 
introducer cannula between the pair of wings. 

10 2. The catheter introducer of claim 1 wherein the center of mass of the pair of 

wings is offset from the longitudinal axis of the introducer cannula. 

3. The catheter introducer of claim 2 wherein the center of mass of the pair of 
wings is above the longitudinal axis of the introducer cannula. 

15 

4. The catheter introducer of claim 3 wherein about 66% of the mass of the 
pair of wings is above the longitudinal axis of the introducer cannula. 

5. The catheter introducer of claim 1 wherein the tray has a semi-circular 
20 cross section with a radius substantially equal to the radius of the introducer 

cannula. 

6. The catheter introducer of claim 1 wherein the introducer cannula includes 
a pair of longitudinally extending preferential tear lines. 

25 

7. The catheter introducer of claim 6 wherein the pair of longitudinally 
extending preferential tear lines are about 165° apart. 
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8. A catheter introducer, comprising: 

an introducer cannula having a proximal portion, an open proximal end, an 
open distal end, a lumen extending between the open proximal end and the open 
5 distal end; 

a pair of wings connected along the proximal portion of the introducer 
cannula; 

a tray, with an open top, extending from the open proximal end of the 
introducer cannula between the pair of wings; 
10 an introducer needle disposed in the lumen of the introducer cannula and 

defining an annular space with the introducer cannula, the introducer needle having 
a sharp distal tip, a proximal end, a longitudinal axis and a needle lumen extending 
between the sharp distal tip and the proximal end; and 

a needle hub with a center of mass connected to the proximal end of the 
15 introducer needle. 

9. The catheter introducer of claim 8 wherein the tray has a semi-circular 
cross section with a radius substantially equal to the radius of the introducer 
cannula. 

20 

10. The catheter introducer of claim 8 wherein the introducer needle defines 
a notch to provide fluid communication between the needle lumen and the annular 
space. 

25 11. The catheter introducer of claim 8 wherein the center of mass of the 

needle hub is offset from the longitudinal axis of the needle. 
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12. The catheter introducer of claim 12 wherein the center of mass of the 
needle hub is above the longitudinal axis of the needle. 

1 3. A catheter introducer, comprising: 

5 an introducer cannula having a proximal portion, an open proximal end, an 

open distal end, a lumen extending between the open proximal end and the open 
distal end, a longitudinal axis and a radius; 

a pair of wings having a center of mass connected along the proximal portion 
of the introducer cannula such that the center of mass is offset from the longitudinal 
10 axis of the introducer cannula, 

a tray, with an open top, extending from the open proximal end of the 
introducer cannula between the pair of wings; 

an introducer needle disposed in the lumen of the introducer cannula and 
defining an annular space with the introducer cannula, the introducer needle having 
15 a sharp distal tip, a proximal end, a longitudinal axis and a needle lumen extending 
between the sharp distal tip and the proximal end; and 

a needle hub with a center of mass connected to the proximal end of the 
introducer needle such that the center of mass is offset from the longitudinal axis of 
the needle. 

20 

14. The catheter introducer of claim 1 3 wherein the tray has a semi-circular 
cross section with a radius substantially equal to the radius of the introducer 
cannula. 

25 15. The catheter introducer of claim 1 3 wherein the introducer needle defines 

a notch to provide fluid communication between the annular space and the needle 
lumen. 
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16. The catheter introducer of claim 15 wherein the center of mass of the 
needle hub is offset from the longitudinal axis of the needle. 

5 1 7. The catheter introducer of claim 1 6 wherein the center of mass of the 

needle hub is above the longitudinal axis of the needle. 

1 8. The catheter introducer of claim 1 3 wherein the center of mass of the pair 
of wings is offset from the longitudinal axis of the introducer cannula. 

10 

1 9. The catheter introducer of claim 1 8 wherein the center of mass of the pair 
of wings is above the longitudinal axis of the introducer cannula. 

20. The catheter introducer of claim 19 wherein about 66% of the mass of the 
15 pair of wings is above the longitudinal axis of the introducer cannula. 

21 . The catheter introducer of claim 13 wherein the introducer cannula 
includes a pair of longitudinally extending preferential tear lines. 

20 22. The catheter introducer of claim 21 wherein the pair of longitudinally 

extending preferential tear lines are about 165° apart. 
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